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During the past year and a half the writer has been impressed with 
the considerable number of nematodes of pathological significance 
which are found in this country in either domesticated fowls or other 
birds of economic importance. Although some of these parasites 
have been reported individually at the time of the finding, it is con- 
sidered worth while to bring together and summarize former reports 
with the new ones, that a more general idea may be formed of the 
part played by parasitic nematodes in the production of pathological 
conditions in poultry and other economically important birds of 
this country. 

CAPILLARIA ANNULATA IN  CHICKENS AND TURKEYS 

During the last two autumns there was found, first in turkeys 
(^)2 and more recently in chickens in Maryland, a parasite previously 
unknown in this country, which to all appearances is of marked 
pathological significance. This nematode, Capillaria annulata 
(fig. 1), very slender and threadlike, as capillarids usually are, is 
sewed into the mucosa of the esophagus, including the crop. In the 
early stages a hyperemia and the blocking and enlargement of the 
lymph follicles are apparent; the walls of the parasitized parts 
become greatly thickened and nonelastic; in later stages a sloughing 
of the mucosa and the formation of a fibrinous pseudomembrane 
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occur. A study of the microscopic changes of the tissues in material 
collected bv the writer has been made by Hung(^). The thickening 
and loss oi elasticity of the affected parts and the impairment of the 
lymphatic apparatus must certainly lower the efficiency of this part 
of the digestive tract, and the loss of appetite and the weakened, 
emaciated condition seeii in chickens and turkeys harboring this para- 
site, resulting finally in their death, may be ascribed partially, if not 
wholly, to infestation with this nematode. The pseudomembrane, 
sometimes 1.5 mm. thick, undoubtedly interferes with the function- 
ing of the crop, and birds showing this pseudomembrane have a 

history of having rejected grain and 
eaten only soft feeds. In Europe 
G, aoiinulata occurs in chickens and 
is apparently not reported as. impair- 
ing their health; it also occurs in 
pheasants, in which it has been re- 
ported as having proved fatal, the 
symptoms being similar to those 
found in chickens and turkeys in 
this country. It has been identified 
by the writer in the ruffed grouse of 
Michigan and should therefore be 
kept in mind in the study of diseases 
affecting that bird. The parasite is 
apparently widespread in this coun- 
try; in a recent survey it has been 
found in chickens in Georgia, Mis- 

\ u ^^'     sissippi, and Louisiana, the lesions 
being the same as those described 
above. 

STRONGYLE INFESTATION OF 
DOMESTICATED GEESE 

Another disease new to this coun- 
try was found during 1926 {S) 
among domestic geese in the form of 
infestation of the gizzards with a 
strongyle, Arrddodomums anseris. 
(Fig. 2.) The deaths of large 

numbers of geese in New York were apparently due to the parasite. 
Eecently this nematode has been identified from wild geese in Can- 
ada (vicinity of Ottawa), the writer being indebted to A. B. Wick- 
ware for the material. Geese heavily infested with A. anseris lose 
appetite and become emaciated and anemic; the gizzards display a 
crumbling, necrotic, horny lining with deposits of brown pigment, 
evidently the result of hemorrhages, and throughout this lining the 
nematodes are found in large numbers, the head usually buried in 
the tissue. This disease, known as " Magenwurmseuche " in Germany, 
has been regarded as the cause of death among domestic geese in 
that country and elsewhere in Europe, and its pathology has been 
studied by Joest (7). Bunyea and Creech (i), of the Bureau of Ani- 
mal Industry, made a histopathological study of infested gizzards 
collected by the writer. Of special interest was their finding of a 
marked local eosinophilia in the mucosa propria of the gizzard. 

FIG. 1.—Capillaria annulata—A, head 
end ; B, male tail ; after Ciurea, 
1914 
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NEMATODES FOUND IN PIGEONS AND OTHER BIRDS 

Among carrier pigeons of the Signal Corps of the United States 
Army, heavy infestations of the proventriculiffe with Disphmrifnx 
spiralis (fig. 3) have caused the death of many of the birds. Through 
the courtesy or C. C. Whitney, Fort Sam Houston, Tex., the writer 
was supplied with the proventriculus of one of these birds, in order 
to identify the parasite and study the changes. The symptoms of 
infestation, as described in correspondence by Whitney, are droopi- 
ness and loss of weight by the birds, which, however, retain a rave- 
nous appetite even up to the time of death. Loss of pigmentation of 
the iris, probably due to anemia produced by the worms, is also a 

FIG. 2.—Amddostomum anseris.—A, head end ; after Railliet, 1893.    B, vulva and 
tail of female ; after Reinhardt, 1922.    O, male tail ; after Railliet, 1893 

marked feature associated with the disease. That the birds never 
lose their appetites has been noted by previous writers in connection 
with a similar disease of chickens, caused by a closely related species, 
D, nasuta; this nematode, when present in large numbers, may pro- 
duce cachexia and death of the birds. In the case mentioned, the 
proventriculus of the pigeon was greatly enlarged and macroscopi- 
cally had lost all its normal appearance of a glandular organ, the 
inner surface being a thick, necrotic mass containing large numbers 
of the nematode D, spiralis. Microscopically there appeared to be 
almost complete destruction of the glands and a marked cellular 
infiltration of the underlying tissue. 

This same nematode, D, spiralis, is found also in the chicken, 
guinea fowl, and pheasant, and has been reported for the first time, 
by the writer^ from the ruiïed grouse and the turkey. 
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A parasitic disease of pigeons which was described many years ago 
by Stevenson (8) as the probable cause of death of large numbers of 
the birds in Washington, D. C, has been found again recently in the 
same city. The neñíatode, Orrdthostrongylus qimdriradiatiùs (fig. 4), 
occurred in this case, as formerly, in large numbers in the small in- 
testine of the bird. The digestive tract of the worms, when they were 
collected, was bright red from ingested blood, the loss of blood by 
the birds undoubtedly being an important factor in the debilitating 
effect which these parasites have on the bird. A closely related 
nematode, Trichostrongylus fergrcwilw^ was reported for thé first 

FIG. 3.—Disphaiynw spiralisf.   A, head end ; after Seurat, 1917.   B, 
male tail ; original 

time in this country in 1926 from the quail lOolirms virgimamMs)^ 
from Georgia. The death of large numbers ox red grouse {Lagopus 
scoticus) has been attributed to this parasite in England, so that it 
may possibly be of pathological importance among the quail of this 
country. 

ECHINURIA IN WILD DUCKS AND GEESE 

A spirurid, Echirmria uncinat{t^ the reports of which had formerly 
been limited to Europe and Africa, has been found in this country in 
the black duck (Anas rubripes) of New York State, and in green- 
winged teals {Nettion carolmense) of Idaho. This nematode may 
occur in the esophagus, proventriculus, gizzard, or small intestine, 
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the worms lying in nodules which have a caseous content and which 
may become so large, especially in the proventriculus or gizzard, as 
to occlude the lumen and prevent the passage of food. In Europe 
infestation with this worm in the domestic duck, goose, and swan has 
been described as producing droopiness, the plumage becoming 
ruflflied, and swallowing becoming difficult or impossible. After death, 
which may occur suddenly, the infested organs show a pronounced 
inflammation. 

Recently a new species of Echinuria has been found in large num- 
bers in the proventriculus of a wild goose (probably BramM cana>- 
densis) in Ottawa, Canada, the material being submitted by A. B. 
Wickware. The name Echinuria pcorva is here proposed for this 
nematode to indicate a marked characteristic of the nematode, its 
unusually small size, the males being 4 mm., gravid females from 6 

FIG. 4.—Omithoatrongylua quadriradiatus.    A, male tail ; 
son, 1904 

B, head end ; after Steven- 

to 6.8 mm., long. In E. uneinjCùta^ mentioned above as found in wild 
ducks in this country, the males are from 8 to 10 mm. long,, and the 
females from 12 to 19 mm. Other diagnostic points which establish 
the form from the goose as a new species are the following : 

Cordons (fig. 5) short but relatively longer than in E. uncinata, being in the 
male, one-twelfth, in the female one-ninth, of the total body length, whereas in 
E. uncmata they are one-sixteenth of the total body length in both sexes. Total 
length of esophagus, one-third of body length ; cervical papillae very small, sit- 
uated at about the anterior quarter or third of the length of the cordons at the 
level of the origin of the double rows of spines, at which point the cordon 
forms a ventral curve, the papilla lying close to the cordon. In the male the 
spines become very small and gradually disappear about 850/^ from the poste- 
rior end of body ; in the female they are apparent to within 25/A of the posterior 
end of body. Anus of female 140 to 180/t¿ from tip of tail ; vulva in posterior 
part of body, dividing body length in ratio of 7^/^ : 1. Spicules of male unequal 
and dissimilar, the one 680At long by 17/* wide, the other 216/i long by 42/u wide ; 
cloacal aperture about 250/1 from posterior end of body; a total of 16 caudal 
papillae (fig. 5), the 8 postanal arranged as 4 pairs along the lateral fields, the 
8 preanal arranged as 2 pairs of double papillae. 
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These characters distinguish this species from any of the 13 pre- 
viously described species of Echinuria found in birds ; a key to and 
descriptions of the 13 earlier species have been given by the 
writer (S), This new species is of marked pathological significance, 
as are some other species of the genus, the mucosa of the proven- 
triculus (fig 6) in infested birds being almost completely covered 
with ulcers and fairly bristling with the slender, colorless worms, 
their heads embedded, their tails protruding into the lumen. 

FIG. 5.—Echinuria parva.    A, head end ; B^ male tail ; original 

GAPEWORM INFESTATION OF WILD GEESE 

A third instance of parasitosis of geese is gapeworm infestation 
which has been fatal to numerous young birds which were being 
raised in captivity in north-central Illinois. Young blue, cackling, 
snow, and Canada geese from 10 days to 4 weeks of age were killed by 
numerous gapeworms in the trachea. Adult geese showed no evidence 
of the disease; young birds which survived appeared to overcome the 
infection when about half grown. Large numbers of chickens, tur- 
keys, and wild ducks of several varieties (mallards, pintails, black 
ducks, and wood ducks) ranged largely over the same ground as the 
young geese, but none ever showed evidence of harboring gapeworms, 
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SO that the parasite has a very restricted host range, only the wild 
geese being involved. Examination of the trachea of one of the 
young Canada geese {Branta canadensis) revealed what appears to be 
a new species of Cyathostoma, for which the name Cyuth&stonm 

FIG. 6.- -Lesions produced by Echinuria parva in proveu- 
triculus of goose 

hrcmtcee is here proposed. The diagnostic characters of this nematode 
are as follows : Head with six large papillae which coalesce to form, 
an inflated collar exterior to the mouth opening. (Fig. 7.) Buccal 
capsule with thick walls and provided at the base with seven teeth. 

FIG. 7.—Cyathostoma hrantae.    Á, head end of male, side view ; B, front 
view of female ;  V, side view of female ; original 

Table 1 gives the measurements of G. hrantae as compared with O. 
americanium, the only other species found up to the present time, at 
least in any numbers/ in this country and to which species C, 'bmmtae 
is most closely related. 

3 Chapín (á) has reported that a single female specimen of Cyathostoma from a swan at 
Ithaca, N. Ï., resembles G. broneMalis. 
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TABLE 1.—Comparative measurements of the nematoäes, Cyathostoma amerp- 
canum and C, hrantae 

MALE 

Length 

Buccal capsule 

Size of 
teeth Esophagus Spicules Species 

Depth 
Inter- 

nal 
diam- 
eter 

Wall 
thick- 
ness 

Guber- 
nacu- 
lum 

C. americanum. 

O.brantae  

Mm. 
12 

8to9 

Ï70 

108 

185 

91 

25 

17 

I* 
57 (largest). 

42 Gargest), 
33 (small- 
est). 

730 long; 74 in least, 130 
in greatest, diameter. 

664 long; 100 in least, 183 
in greatest, diameter. 

470 to 490 

664 

67 

85 to 95 

FEMALE 

Length 

Buccal capsule 

Size of 
teeth Esophagus Vulva Anus Species Inter- 

nal 
diam- 

Wall Eggs 
Depth thick- 

eter ness 

Mm. /* M A» M M /* /* M 
C. americanum. 30 280 370 20 60 Gargest). 9601ong; 130 

inleast,250 
in greatest 
diameter. 

Just  an- 
terior to 
middle 
of body. 

Not given. 72X 
42 

O.brantae  22 to 25 200 266 33 50 (largest), U.l to 1.2 At ante- 250 to 266 79X 
40 (small- long; 123 in rior third. from end. 50 
est). least, 288 in 

greatest, 
diameter. 

1 Millimeters. 

Hosts.—C, americwimm: Buteo borealis. 
O, hrcmtae:   Branta canadeTisù^ B.  coïnadensis rmnima^ 

Chen cccerulescenSy and G, hyperboreus. 
An examination of cotype specimens of Gyathostoina americœrmTn^ 

which is a parasite of the red-tailed hawk, Buteo iorealis, showed 
unmistakable differences between it and C. hrcmtae from the goose. 

FIG. 8.- -Cyathostoma  trantae.   A,  male  tail,  ventral  view ;  B, lateral  view ;   C, 
dorsal view ; original 

The position and character of the vulva 'of the new species are the 
most notable features of the female; the vulva is situated at the 
anterior third of the body, a simple slitlike opening which is very 
difficult to find, there being no protruding lips.   The fact that in 
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C, americanum the mouth capsule is a little wider than long, in 
C. hrantcae considerably longer than wide, and that the bursa of the 
new species (fig. 8) is larger than that of C. crniericammiih^ although 
the worm itself is smaller, are distinctive characters which catch 
one's attention when specimens of the two species are compared. 
The position of the vulva, the length of the spicules, and the host 
in which the nematode is found differentiate G, hroïïitae from the 
seven previously described species as they are given by Chapin 
{2) and by the writer (5). 

CONCLUSION 

The eight parasitic nematodes mentioned above as having been 
discovered reitotly in North America include such diverse groups 
as strongyles, spirurids, and capillarids, while the hosts, including 
the chicken, turkey, domestic and wild geese, wild ducks, carrier 
and domestic pigeons, ruffed grouse, and quail, are all economically 
important birds. The finding within less than a year and a half 
that parasitic nematodes are responsible for such a variety of 
previously unrecognized pathological conditions in birds suggests 
that the rôle played by these parasites has been considerably under- 
estimated and that other significant forms will doubtless be found 
in this country if sufficient search is made for them. 
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